Hydrogen Fire Spectroscopy Issues Project by Youngquist, Robert C.
	
			
				

		 !"	#	$%&	'	 ($	
!
)		$!	)$
(	!&	 &	 (	*&	
    + , - . /
(	 !" $% $	#	0
	
		
	
	


		


	
 !	
	"		

#
$
#	 %&#	


	0"	)!
(10 (0
0"		2	"	2		!		"	!!	3	0"
4!!	(!	!	!	(!	4((	"!	%	2!
22		"	%5	5	!	!!	2	"	2	
6!		!%5	!2!5	2!5	!7	2!2!	2!
	6!3	85	"				!6!	"!	2!	
%	"	!		"	!	!	95		!	6	22		!	"
	2	22	!!6!	"	2	3	
0"	(!& 0(	
!
(40
(0*$	1*4*0
	

	
(		"!	9	!	"	2	!"	:	62	2	"	:;3	!%	!
6	!	2	"			2	!	"	2!	!:	6	
!	%!!	2	"	2!	3		(5	"!%	!	<
333
 !			"	!	!3
		
	 %:	
!
		2!	%	"3!!3%
	4((	"		!	!	2	=!	1 700 5	4(5	!
	%!	5	!	:	"!%			"!	"5	!	3	4:
!		!			"!%	"			0"
3

	.77 
https://ntrs.nasa.gov/search.jsp?R=20150000306 2019-08-31T14:24:23+00:00Z
'	
(	)	

*+	
,
6

!
>		$%	!	?!	
!
$*0(@*$	$* 
0?4
0"		!	22	"!	2	!A		!		"	!6!	!		2	!
"	2!5	!	"		2	!"	!!		"	2!	2	"
2!	5	"	9!2	"	2!	2	"	!	2!	:!	!	
		"	4((	 "	!	*%		!	?=	!	@!	B!	*=!
 *?@B*	5	!	6	!		=!	!%	"	2!	!3
333
 !			"	!	!3
)(4(>*)*40

1	2

'!	0"
	
4!	C
	

!!	)=
		
 6	89
 	
*	(
		2!	%	"3!!3%
	4((	"		!	!	2	=!	1 700 5	4(5	!
	%!	5	!	:	"!%			"!	"5	!	3	4:
!		!			"!%	"			0"
3

	.77 
D33	!	:"	:;
@!	&	'	!	
'	
(	)	

*+	
,
0*4?@?>8	$*0(@
(	!&	 &	 (	*&	
    + , - . /
(
 !"
$% $	#	0
(	D!%	
!	!
0"	)!
0*4?@?>8	$* 
0?4
4((			2	"	!		2	"		"	:3	0"	(	
!	!	B
 ;		!	"	-5	;	2	9	"5	"	!	"	*=!	0!;	"	%
5	;	2	9	"5	!	"		2	!	@!"		9	"
!;	:	;	=	"	9!3	$	"	!	"	
!	4((E	'	!
	'	!	"!	!=!	/5	;	2	9	"	!!	!	2	:""
"!		6	!	!	A	!	"		%!	!						:!		"	!"
%"3	)"	2	'E	"	2!	:!			"	/,E	!		!	!
"	!5	!	%	%5		6"	"	!;	!	"	2		"!%	6
%		!3
0"		!:			5	5	!		!		!%	"	2!
!		!	"		:	%		"	!	//3
0"	"		!<	!	!	"!:!	!6	2					!
0"	(!
0(	>	#	@!"		
	(!
(
(1@0*	
 ?B$*$
0"		!	6		!	"	!"	!		2	"		!	2	"	!%	6!
"	2!	3	0"	!	%	:	%		"	//	6!	!	!
		"	2!	2	"	!"	!	2		3

?0*40(@	(

@(0?4
0"	%	!	6			!	"	!%		2	!	'	!!	"	2!
!	"			2	2!	";		"	2!	2	!%	6!	"
2!	3

2!	)
) D F!
	:	 G +
		2!	%	"3!!3%
	4((	"		!	!	2	=!	1 700 5	4(5	!
	%!	5	!	:	"!%			"!	"5	!	3	4:
!		!			"!%	"			0"
3

	.77 
'	
(	)	

*+	
,

 ?H*0	@1 ( 8

@9	"	!		'	!"	!	""	!			3
"&77"3!!3%72"I6J+
!"

	!6!		!	
		2!	%	"3!!3%
	4((	"		!	!	2	=!	1 700 5	4(5	!
	%!	5	!	:	"!%			"!	"5	!	3	4:
!		!			"!%	"			0"
3

	.77 
'	
(	)	

*+	
,
(40
(0*$	1*4*0
	

	#$%&
!%	"	2!	!	:	!		"	2!	2	"	2!			!	"	!"	!	6
3
'	
(
(		"!	9	!	"	2	!"	:	62	2	"	:;3	!%	!	6	!	2	"
		2	!	"	2!	!:	6		!	%!!	2	"	2!	3	(5
"!%	!	<	!%	"	2!	!	:	!		"	2!	2	"	2!			!
"	!"	!	6	3
$*0(@*$	$* 
0?4	?40E$
K	6!	!	!6!	!%	!	!	:;	:"	!2				3		D	"	:	:	!6	
!6!			2	!%	!	!	2	!	"	DB		2	!
"	2!3	0"			!	!	:	"!	%	2	!	2
"	%6	""	"	2!2!		!	23	K	"!%		"	22		!	:	"
	!		!	!	"!	:	6		"	!!	H!	2		*3		0"	!	"!
6	!	2	6!	!	!!		"	H			2	"	!!	H!	2	
*3
K			!	=	6	!	2		:"	"	!				2		!"	!6
!3		0"		"!%	!	"!	"	:	2!	!!	 	2		"	!
:"	"		!	%		"	!	!3
K	"!%	%	2!	!		"	 %	3		K	;	!	!!	62	"	
":	5	:	2	!!5	:	"		"	!!	%	6	"	5	!	:L%
"		%	!	!"		%	"	!	!66!	!!		!	:!	%!	!3
K	"!%	5	5	!		!	:		!%	"	2!	!3	(	:
"		"!	6	:	!	:	:	6	:;	:"	'	>		$%		!	"
%	2	"	%				9		"!		!	6			2	"	!%	2
		6			"	23
		2!	%	"3!!3%
	4((	"		!	!	2	=!	1 700 5	4(5	!
	%!	5	!	:	"!%			"!	"5	!	3	4:
!		!			"!%	"			0"
3

	.77 +
